ABSTRACT A cohort of6168 schizophrenic patients was followed from 1957 to 1984 to determine the incidence of cancer in these patients. In the male schizophrenic patients the incidence of cancer was found to be significantly reduced in comparison with the general Danish population. This reduction was especially marked for cancer in the respiratory system, cancer of the prostate and cancer of the bladder. In the female patients the overall incidence of cancer did not differ from that of the general Danish population, but there was an increased risk ofcancer ofthe digestive tract, especially cancer of the pancreas and a slight increase of the risk of breast cancer. In the female patients the risk of respiratory cancers and cancer of the female genital organs, especially cancer of the uterine cervix, was reduced.
The relationship between schizophrenia and cancer has been a subject of controversy among psychiatrists throughout most of this century. This controversy has been sustained by the lack of conclusive empirical evidence with respect to the occurrence of cancer in schizophrenic patients. ' 2 It would be of much interest to demonstrate an altered occurrence of cancer in these patients, who are and have been subject to many special living conditions that might have modified the cancer risk. In this way schizophrenic patients form a subpopulation that offers the opportunity to study special risk factors, such as psychotropic drugs.
Most previous studies have been mortality studies, and a few of these have been based on study populations large enough to yield valid estimates of the mortality from cancer in schizophrenics.3A6 Cancer mortality, however, is a mixed indicator of cancer occurrence that includes both the susceptibility of developing cancer and the ability to survive the disease. As the latter feature is heavily dependent on medical interventions, a more suitable measurement ofcancer occurrence would be the incidence ofcancer. The study of the incidence of one uncommon group of diseases, such as cancer, in a group of patients with another rare condition, such as schizophrenia, is, however, associated with many difficulties, because a large group of patients has to be followed for a long time to yield valid estimates of the incidence ofcancer.
As a consequence of these difficulties it was decided in 1977 to start an international multicentre study of the incidence of cancer in schizophrenics, under the auspicies of the Division of Mental Health, WHO, Geneva. It has so far only been possible to complete these studies in Japan and Denmark,7'8 though preliminary results have been reported from the Oxford Centre in England. 9 The present study represents an extended follow up of the original Danish study population.
Methods
The study population consists of all persons who were inpatients in a Danish psychiatric hospital on a census day in 1957 with the diagnosis of schizophrenia.'0 Of the original 6178 patients, it was possible to re-identify all but 10. This was made possible by the many registers that are available in Denmark. " I A further eight persons had to be excluded, because they had developed cancer before the start of the observation period. Eight persons were excluded for computational reasons since they reached the age of 100 years at some time during the observation period. 
Results
The number of cancer cases among schizophrenic patients and the IRR for the 13 main groups of tumours listed in the Danish Cancer Registry are shown in table 1. The male schizophrenic patients had a significantly reduced incidence of cancer (IRR = 0O76). This incidence reduction was especially marked for cancer in the respiratory system, in the male genital organs and in the urinary system. For the group "other and unspecified sites", which in this Preben Bo Mortensen population mainly consisted of sarcoma with no specified location, there was an increased risk.
In the female schizophrenic patients the overall cancer incidence rate did not differ from that in the general Danish population. There was, however, a slight increase in the incidence rate of tumours of the digestive tract, of metastases, and, as was the case in the males, of tumours in the group "other and unspecified sites". The incidence of respiratory cancers and tumours in the female genital organs was significantly reduced. There was a slight but nonsignificant increase in the risk of developing breast cancer.
In the total population of males and females the overall incidence rate of cancer was significantly reduced (IRR = 0O90). Most of this risk reduction can be ascribed to the reduced risk of developing respiratory cancers. The risk of developing breast cancer was slightly but significantly increased. The risk of developing tumours in the group "other and unspecified sites" was increased.
The material was further analysed by dividing the cases of cancer into subtypes. The result of this analysis is seen in table 2. Many of the incidence rates differed considerably from those in the general Danish population. However, these results should be interpreted with great caution because of the small numbers in each subgroup. In the male patients cancer of the larynx, lung, prostate, and bladder occurred with a reduced incidence. No subtype occurred with a significantly increased incidence in the male patients. There was, however, a slight non-significant increase in the incidence of cancer of the stomach and oesophagus, and of melanoma.
In the female patients cancer of the pancreas and non-Hodgkin lymphoma occurred with an increased Of other possible explanations of these findings, an altered exposure to well known carcinogens must be considered. As the reduced incidence ofcancer in these patients can be attributed especially to a reduced incidence of respiratory cancers, tobacco smoking in particular must be considered. It is well known that schizophrenic patients today are very heavy smokers.26 However, the smoking habits that are relevant for the cancer incidence in this study population are those of the SOs and 60s. During this period smoking in this study population of schizophrenic patients was very limited, partly because of the limited amount ofmoney these patients had at their disposal, and partly because ofprohibition against smoking in Danish psychiatric hospitals. The money available for schizophrenic patients in this period would cover only about one pack ofcigarettes a week at a maximum. Therefore, it seems justified to believe that the limitation of cigarette smoking in the SOs and early 60s has contributed to the lowered incidence of cancer that has now been found.
As regards the slight reduction in cancer of the uterine cervix, this may be explained by reduced sexual activity in the female schizophrenic patients.27 Sexual activity is lowered partly because of the patients' mental disorder, and partly because of an often life long placement in a closed female ward in a psychiatric hospital. The low rate of pregnancies may also partly explain the increased risk of developing breast cancer.
A point of considerable interest is whether
The incidence of cancer in schizophrenic patients 45 46 treatment with neuroleptics has modified the cancer incidence in these patients. A pilot study has been performed and published29 in which male schizophrenic patients with cancer of the lung or cancer of the bladder and female schizophrenic patients with cancer of the breast or cancer of the uerine cervix were compared to age and sex matched controls from the same cohort of schizophrenic patients, using a logistic regression model. These were also compared with respect to exposure to risk factors such as occupation, duration of admission to a psychiatric hospital, and parity as to the various types of neuroleptics, including reserpine which found widespread use as a neuroleptic drug in schizophrenic patients in the period from 1954 to the mid 60s. It later lost its popularity as a neuroleptic because of its tendency to induce depression. Reserpine has been reported to increase the risk of developing cancer of the breast,3>32 but other studies have not confirmed these findings.3335 In this population, however, where reserpine had often been given in dosages much higher than those generally used in the treatment of hypertension, its use was associated with a clear and significant increase in the risk of developing not only breast cancer, but also cancer of the uterine cervix. . As a possible mechanism for the breast cancer inducing effect of reserpine, it has been suggested that it could be mediated through the ability ofthis agent to elevate serum prolactin levels.36 However, other neuroleptics, for example the phenothiazines, also elevate serum prolactin levels without increasing the risk of breast cancer.3 3 It thus seems that the cancer inducing effect of reserpine must be mediated through other mechanisms.
Reserpine was used more frequently in the female than in the male patients. This may be the explanation for the differences in the incidence of cancer of the pancreas between the male and the female patients, as a (non-significantly) increased risk of cancer of the pancreas has been described in association with reserpine use.30
Other neuroleptics such as the phenothiazines have been reported to inhibit tumour growth in animal experimental models.3839 In the Danish investigation29 in this patient population neuroleptics other than reserpine were found to reduce the incidence ofcancer of the lung, bladder, uterine cervix and breast. It thus seems that medication with psychotropic drugs may in part explain the differences in cancer incidence in this population ofschizophrenic patients compared with the general Danish population. There is no obvious explanation for the increased incidence of cancer of the stomach. One possible explanation may be found in the fact that these patients generally come from a poor social Preben Bo Mortensen background, and an increased risk of cancer of the stomach associated with low social class has been reported. 40 There is no obvious explanation for the reduced risk of cancer of the prostate or the increased risk of non-Hodgkin lymphoma in the female patients. A case-control study of the relation between cancer of the prostate and the use of neuroleptics is now being carried out by the author.
It can be concluded that the differences in cancer incidence found between schizophrenic patients and the general Danish population may be explained partly by reduced exposure to well known carcinogens such as tobacco smoking, and partly by the cancer reducing effect of some neuroleptic drugs and the risk increasing effect of reserpine. Therefore further studies to clarify the possible role of drugs, such as the phenothiazines, in the prophylaxis and treatment of cancer seem to be indicated.
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